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Abstract 



A reaction vessel (1) including an oxygen-containing gas chamber (8) separated from a source gas chamber 
(9) by an oxygen-permeable membrane (3) that allows oxygen selectively to pass therethrough to contact 
and react with source gas contained in the source gas chamber (9). The ratio of at least one of (i) the 
volume of the oxygen-containing gas chamber (8) to the total volume of the vessel (1) and (ii) the volume of 
the source gas chamber (9) to the total volume of the vessel (1), is outside a range within which explosion 
would occur if the oxygen-containing gas and source gas were allowed to combine directly. Preferably, the 
ratio also is outside a range within which explosion would occur if the oxygen-containing gas and products 
resulting from reactions between oxygen supplied through the oxygen-permeable membrane and the source 
gas were allowed to combine directly. The vessel is safer to operate in that the risk of explosion, due to 
direct mi xing o f the gases when the oxygen-permeable membrane (3) is damaged or cracked, is greatly 
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reduced. I I 
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Description 



Field of the Invention 



[0001] The present invention relates to a membrane-type reaction vessel which facilitates oxygen reactions 
using an oxygen-permeable membrane that allows oxygen, from oxygen-containing gas, to pass 
therethrough selectively. 



Background of the Invention 



[0002] An oxygen-permeable membrane is a semipermeable membrane which allows oxygen to pass 
therethrough selectively depending upon the partial pressure of oxygen on opposite sides of the 
membrane. The membrane typically consists of a solid electrolyte that conducts oxygen ions, and 
examples of such materials include yttrium-stabilized zirconia (YSZ), calcia-stabilized zirconia, and bismuth 
oxide. 
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